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Abstract. 

A preliminary analysis of the UBV light curves of RRAB variables revealed that 
' ^ , they contain information on the mctallicities of these stars. The computed parameters 
: which correlate with metallicity are given in the tables for 99 RRAB stars including 12 
OA ' variables without previously determined metallicities. 
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■ 1. Introduction 

O Suntzeff, Kraft and Kinman (1994, SKK) determined the metallicity of 84 bright RRAB 
| stars from spectra taken at the Lick Observatory. The [Fe/ H]skk values are on the 
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Zinn and West (1994) scale. Blanco (1992) reduced Preston's AS values determined by 
various authors to a uniform system. The resulting AS for each variable is given in table 



X 

5^ ■ 1 of the paper. The reliable values are marked by an asterisk. Layden (1994, L) observed 
the spectra of 302 RRAB stars. The derived abundances [Fc/H]l were calibrated to the 
Zinn and West metallicity scale (1994). Jurcsik and Kovacs (1996) used the data of the 
three above investigations for a Fourier analysis of V light curves of RRAB Lyrae stars. 
They found a period-phase- metallicity linear relation which is given in their paper. 



2. Photometric Data 

Light curves and UBV data in dependence on phase (phase interval ph = 0.02) for RR 
Lyrae stars are given in the catalogue " The Mean Light and Colour (B — V) and (U — B) 
Curves of 210 Field RR Lyrae Type Stars" compiled by N. Nikolov, N. Buchantsova and 
M. Frolov (1984, NBF). The authors reduced available photometric observations of RR 
Send offprint requests to: Z.Kadla, The Main Astronomical Observatory of the Russian Academy 
of Sciences at Pulkovo, Saint-Petersburg, Russia, email: kadla@gao.spb.ru 
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Lyrae variables to a uniform system, the UBV observations of Fitch et al (1966) being 
used as standards. 



3. Analysis 

In the list compiled by Blanco (1992) data are given for 99 NBF variables 62 of which have 
reliable determinations. For ten of these stars \ [Fe/H} L — [Fe/H] LS \ >0.3. The following 
dependence calculated for the remaining 52 was used for determining [Fe/H]Ls ( r - 
correlation coefficient): 

[Fe/H] LS = -0.291 - 0.178AS; r=0.97. 

In SKK metallicities are given for 69 NBF variables. The NBF UBV photometric 
data were analysed in a search for a possible correlation with metallicity [Fe/H]L using 
the equations: 

V = a vu + b vu U; (VU); U = a uv + b uv V; (UV); 

B = a bu + b BU U; (BU); U = a ub + b UB B; (UB). 

The V and U and also B and U relations for the RRAB star RR Cet are shown in 
fig. 1. 
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Fig. 1. RR Cet. The V and U (o) and the B and U (•) relations. 

The differences ([Fe/H] L - [Fe/H] LVU ), {[Fe/H] L - [Fe/H] LUV ), {[Fe/H] L - 
[Fe/ H]lbu) and ([Fe/H] L - [Fe/H] LUB ) were obtained for 29 NFB variables with 
the number of measured phase intervals nph > 45. 
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The following relations were used in the final solution ( n=29): 
[Fe/H] LVU = 8.652 - 12.3966y,y; r=-0.97; 
[Fe/H} LUV = -11.118 + 7.9466^; r= 0.97; 
[Fe/H] LBU = 13.335- 13.686& sc/ ; r=-0.96; 
[Fe/H] LUB = -15.334+ 15.0716,75; r= 0.96. 

In the three accompanying tables the calculated mctallicitics [Fe/H]uBV = 
[Fe/H] LUB v = {[Fe/H] LUV + [Fe/H] LVU + [Fe/H] LB u + [Fe/H] LUB )/4 are given 
for 95 RRAB stars. Altogether 21 including 11 without previous determinations, were 
not measured by Layden (1994) (table 2). 

The comparison of [Fe/H] L and [Fe/H] UBV values for 77 stars of table 1 

[Fe/H] UBV = 0.010 + 0.971[Fe/H] L ; r=0.96; 

is illustrated by fig. 2. 




-2.0 -1.5 -1.0 -0.5 0.0 
[Fe/H] L 

Fig. 2. The comparison of the metallicity values [Fe/H]^ and \Fej H\jj B y . 



Among the stars with sufficient data there are 8 with nph > 45 (table 3) the metal- 
licities of which differ from those determined by spectral analysis. In the tables data for 
period and V, B and U amplitudes are taken from NBF. 
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Table 2. 
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Table 3. 


Var 
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0.478 


1.24 


1.62 


1.75 


-1.29 


-1.69 


-1.29 


TV Leo 


49 
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0.745 


0.87 


1.14 


1.26 


-2.05 


-1.55 


-1.93 -2.00 



